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@ Hair care composition. 



@ A hair care composition providing good tactile as well as visual hair benefits comprises : 

(a) 0.00001 to 0.01 % by weight of the composition of a perfluoropdyether material, and 

(b) 0.0001 to 0.4% by weight of the composition of a silicone conditioning agent 
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EP0 560 516 A1 

The present invention relates to hair care compositions, more particularly to compositions which provide 
a variety of hair conditioning benefits. 

The art Is replete with disclosures of hair care compositions which include one or nnore conditioning agents 
for improving one or more of a variety of tactile or visual hair benefits, for example snKWthness, softness, shine, 
anti-static, ease of wet and/or dry combing. 

Known conditioning agents for use in hair care compositions include cationic surfactants, volatile or non- 
volatile silicones, cationic polymers, protein hydrolyzates and quaternised protein hydroltzates, anrwng which 
silicones are generally the most conrunon. The use of volatile or non-volatile silicones as hair conditioning 
agents is disclosed for example in EP-ArO 432 951 (Unilever), EP-A-0 240 350 (Procter & Gamble) and EP- 
A-0 035 899 (Procter & Gamble). 

Another material which has recently been proposed, for example in EP-A-03602921, for use as a oondh 
tioning agent in hair care compositions is a perf luoropolyether (PFPE) nDaterial. The use of low levels of PFPE's 
in hair conditioning compositions is described in our European Patent publication No. EP-A-0486135. 

A problem associated with many known conditioning agents such as those nrientioned above is that their 
use at levels necessary for achieving good tactile benefits like softness and combability is often at the expense 
of other benefits, for example visual t>enef its such as shine. Thus, hitherto it has been difficult to achieve good 
hair benefits over a wkle range of tactile and visual descriptors. 

We have newfound that by utilising a combinatton of conditioning agents, each ata low level, it is possible 
to achieve very good tacble hair benefits such as softness and combability, as well as enhancing visual benefits 
such as shine. 

Accordingly, in a first aspect the present invention provides a hair care composition comprising: 

(a) 0.00001 to 0.01 % by weight of the composition of a perf luoropolyether n^terial, and 

(b) 0.0001 to 0.4% by weight of the composition of a silkx)ne conditk)ning agent 
The invention will now be described in detail. 

Perf luoropolyether material 

The hair care compositksns of the invention comprise a perfluoropolyether material. Suitable perfluoro- 
polyethers and their methods of preparatk>n are described in GB 1,104,482, US 3,242,218, US 3,665,041, US 
30 3,715,378. US 4,523,039, EP-ArO,191.490. 

Preferred perfluoropolyether materials are homo- or copolymers of the following formula: 

F-(CyF2yO)„-C^F(2^1) 

wherein 

2 is an integer from 1 to 6, more preferably 1-3, nrwst preferably 1 or 2; 
35 for each monomer, y is independently selected from the integer-range from 1 to 6, more preferably 1-5, most 
preferably 1-3; 

n indicates the total number of monomers in the polymer backbone and is at least 1, more preferably at least 
5, most preferably at least 10. 

Since y is independently selected for each nrx)nomer unit, polymers of the inventfon may be honfK>polymers 
40 (if for each mononner y is the same) or copolymera (if at least two values of y are chosen for different nK>nomers). 

Most preferably n is selected such that the nfK>lecular weight of the polymer is from 100-100,000, more 
preferably 500-50,000, most preferably 1,000 to 10,000. 

Particularly preferred end-groups of the perfluoropolyether (PFPE) material are those wherein z is 1 or 

2. 

45 Suitable monomer units for use in the PFPE polymers are for example those disclosed in EP-A-0 360 292. 

Particularly preferred polynner backbone nrmnomers are those of the group consisting of. 

a) (CF2-CF2-O) 

b) (CFrO) 

c) (C3Fe-0) 
so d) 

(CF-0) 



e) 
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(CF-CF^-0) 



f) (CFj-O-CFrO) 

g) (CFrO-C2F4-0); 

and mixtures of these monomers. 
10 Particularly preferred polymers comprise a combination of branched polymer unit, for example monomeis 
d) and/or e), with linear monomers, for example a)-c), f) or g). Especially suitable are polymers comprising ma- 
tures of isopropylether groups and methyl ether groups. 

Especially preferred examples of PFPE materials are those having the formula: 




20 

wherein the ratio of n to m is from 20 to 40, and wherein preferably the backbone monomers are randomly 
distributed along the PFPE chain. 

Preferred PFPE materials of this formula are those sold under the trade name FOMBUN HC by Monte- 
fluos, for example, FOMBUN HC/04 (average molecular weight 1500). FOMBLIN Ha25 (average molecular 
25 weight 3200) and FOMBUN HC/R (average molecular weight 6600). 

Other suitable materials are those sold under the Demnam trade name ex Daikin Industries Ud, for ex- 
ample Demnam S-20 having a molecular weight of 2.500, Demnam S-65 having a nrwlecular weight of 4,500, 
Demnam S-100 having a molecular weight of 5,600 and Demnam S-200 having a molecular weight of 8,400. 

If matures of backbone nrH)nomers are used, preferably the different types of monomers are randomly dis- 
30 tributed ak>ng the PFPE chain. 

The level of PFPE material in the hair care composittons of the invention is low, i.e. from 0.00001 to 0.01 
%, especially up to 0.008%, more preferably from 0.0001 to 0.008%, most preferably from 0.0001 to 0.005 %, 
by weight of the compositk>n. 



35 Silicone conditfoning agent 

The hair care composittons of the inventton also comprise a silicone conditioning agent, which may be any 
silicone which enhances tactfle or visual properties of hair. The silicone may be present in the compositton of 
the invention in any suitable form, for example in solution, as dispersed insoluble particles or as an emulsk>n 
40 of either insoluble particles or of soluble material dissolved in a solvent 

The silicone conditioning agent is present in the compositk>ns of the invention at a low level compared with 
prior art silicone-containing hair care compositions, i.e. in an amount of from about 0.0001 to about 0.4%. pre- 
ferably from about 0.001 to about 0.4%, more preferably from about 0.01 to about 0.3%, by weight of the total 
compositton. 

45 The silicone is preferably selected from vdatfle silicones. non-volatOe silicones and mixtures thereof. Most 
preferred are non-volatile silicones insoluble in the composition matrix, optfonally in combination with a volatile 
silicone. 

Suitable insoluble, non-volatile silicones for use in the invention include one or more of pdyalkylsiloxanes, 
polyarylsfloxanes, polyalkylarylsiloxanes, or mixtures thereof. 

50 Suitable polyalkylsioxanes include polydimethytsiloxanes which have the CTFA designation dimethicone, 
having a viscosity of from 5 to 1 00,000 centistokes at 25*»C. These siloxanes are available commercially from 
the General Electric Company as the Viscasil Series and from Dow Corning as the DC200 Series. The viscosity 
can be measured by means of a glass capillary viscometer as set out further in Dow Corning Corporate Test 
Method CTM004 July 20th, 1970. Also suitable are pdydiethytsOoxanes. 

55 Polyalkylarylsiloxanes which may be used in the compositions of the invention include pdymethytphenyl- 

polysiloxanes having a viscosity of 15 to 65 centistokes at 25**C. These siloxanes are avaOable commercially 
from the General Electric Company as SF1075 methylphenyl fluid or from Dow Corning as DC556 Cosmetic 
Grade FlukJ. 
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Also suitable are silicone gums, such as those described In US 4152416 and those available from the Gen- 
eral Electric Company under the designations SE30, SE33, SE54 and SE76. "Silicone gum" denotes polydior- 
ganosiloxanes having a molecular weight of from 200,000 to 1 ,000,000 or more and specific examples include 
polydimethylsiloxane polymer, polydimethylsiloxane/diphenylAnethyh^inyl siloxane copolymer, polydimethylsi- 
loxane/methylvinylsiloxane copolymer and mixtures thereof. 

Silicone resins are also suitable for use in the compositions of the invention and are preferably oligomerous 
alkylpolysiloxanes, arylpolysiloxanes or alkylarylpolysiloxanes, composed of suitable combinations of RaSiOo^ 
units, R2SiO units. RSiOi s units and Si02 units. Their ratio is selected so that the resin has average fornrmla 
RnSIO[(4. n)flj where R is Ci_« alkyi or aryl and n is from 0.7 to 1.8. 

It is preferred that the silicone resin has an average nK>lecular weight of from 500 to 10,000. 

Suitable examples of silicone resins useful in the compositions of the invention are Siliconharz MK (ex 
Wacker) and MQ resin (ex General Electric). Siliconharz MK Is a sDsesquioxane resin. Resin MQ is prepared 
by reaction of trimethyl chlorosilane or hexamethyl disilane with silicic or polysilidc acid in the presence of a 
weak acid in solvent 

A further dass of silicone conditioning agents whfch are useful in. the composittons of the invention are 
the amino functional silicones having the CTFA designation anxKlimethteone, e.g. trimethylsilylamodimethi- 
cone and related compounds, available from Union Carbide. 

Another dass of silicones suitable for use in the compositions of the present invention are water-insoluble 
quaternary silfcones, which are preferably any polymerised quaternary silicone which is end-functionalised. 

Suitably, the end groups may be nitrogen-containing organo-functional end groups, so that charge on the 
molecule is located at the ends thereof. Asuitable type of water-Insoluble quaternary silicone has a high chain 
length, typically of the order of from about 60 to about 120 units, more preferably from about 70 to about 90 
units and most preferably of the order of about 80 units. 

A typical water-insoluble quaternary pdynner may be described by the following formula: 



30 



35 



OH 



^1 - j'CH^CHCH^OCH^CH^CH^ 



R. 



Si-O 
I 



n 



OH 
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wherein Ri and R^o may be the same or different and may be independently selected from hydrogen, saturated 
or unsaturated long or short chain alk(en)yl. branched chain alk(en)yl, or C5 - Ce cydic ring systems. R2, R3, 
R4. Rs. R7. Re and R9 ^^)f be the same ordifferent and may be independently selected from the group consisting 
of hydrogen, straight chain or branched lower alk(en)yl, and Cs - Cs cydic ring systems. Preferably the ring 
systems, if any, have a suffidentiy low charge such that the charge on the molecule is concentrated In the 
organofunctional end groups and the water insolubility of the water insoluble quaternary polynrmr approximates 
to at least that of a molecule wherein groups R2-R9 are methyl. Thus, the cydic groups may be homocydic or 
heterocydic in nature, provkJed that the water insolubility of the nrK)lecule is at least that of a long chain mol- 
ecule wherein R2 - R9 are methyl. Thus, Ri, R2 - Re and R,© may include nitrogen, oxygen, sulphur, cart>on or 
phosphorus. Preferably, the ring systems comprise homocydk; rings of cart>on atoms. 

Alternatively, any combination of Ri, R2 and R3, and similarly any combination of Re, Rq and Rio. may form 
a ring system with the respective end nitrogen of the above formula and so may such systems as morpholine 
or pyrrolkllne. 

The value of n may be from about at least 60 or above, but must be such that the water solubility of the 
quaternary silicone is of the order of less than or equal to 0.01wt% in water at 20**C. The value of n may be 
an integer value lying within the range of from about 60 to about 120. Preferably n may be an averaged value 
of the order of about 80 ± 10, wherein such a value may not be a whole integer value, for example, n may be 
80.7 or the like. 

The counterion X" in the above formula is preferably acetate but may instead be for example halide, organk: 
carboxylate. organic sulphonate or the like. 

A suitable example of an end-functionalised quaternary silfcone is ABIL-QUAT 3274 (ex Goldschmldt), hav- 
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ing an n value of about 80, and wherein R2 to Rg are all methyl. 

When the sOlcone conditioning agent in the compositions of the present invention is a volatile silicone, this 
may be either a cyclic or linear polydiorganosiloxane. Preferably, the polydiorganosiloxane is a polydimethyl- 
siloxane. 

The number of silicone atoms in the cyclic silicones is preferably 3 to 7, most preferably 4 or 5. The general 
formula for cyclic silicones is: 



CH^ 

10 I ji 

^[Sl 

I 

15 CH3 

wherein n = 3-7. Viscosities of these materials are generally less than 10 centipoise at 25**C. 

Linear pdydimethylsiloxanes useful in the invention generally have viscosities of less than about 5 cen- 
20 tipotee at 25**C, The linear volatile silicones contain preferably from about 3 to about 9 silicon atoms and have 
the general formula 

(CH3)3 Si-O-[SKCH3)20]Si(CH3)3 

wherein n = 1-7. 

Silicones of the above described types are widely available, for example: from Dow Corning as 244, 245, 
25 344, 345 and 200 fluids (cyclopdymethylsiloxane blends), 200/5 f luid-(a very short linear pofydimethylsilox- 
ane) and 1401 fluid (a mixture of pdydimethylsiloxanol gum and cydopolymethylsiloxanes); from Union Car- 
bide as TP503 fluid (an emulsion of polydinwthytsiloxane gum in cydopolymethylsiloxane) and Silicone 7202 
and 7158; and from Stauffer Chemical as SWS-03314. 

In the case where a highly viscous sflicone is used as the sDicone conditioning agent in the invention, in- 
30 corporation of this material into the composition may be achieved by dissolving the highly viscous silicone in 
a vdatie soh/ent As used herein, the term Volatile" means that the material has a measurable vapour pres- 
sure. 

Preferred solvents are those having a boDing point of from 99*>C to about 260*»C and have a solubility in 
water of less than about 0.1%. Suitable solvents include the volatile slicones mentioned above and volatite 
35 hydrocarbons. 

Suitable hydrocarbons include straight chain or branched chain hydrocarbons having from 1 0 to 1 6 carbon 
atonrte. preferat>ly from 12 to 18 carbon atoms. Suitable examples are n-dodecane, permethylhydrocarbons 
99Aand lOIAavaBable from Presperse Inc. 

If used, the vdatBe solvent is generally present in an anwunt of from 0.1 to 10%. preferably from 0.5 to 3 
40 % by weight of the total composition. 

In preferred embodiments of the compositions in accordance with the invention, the silicone conditioning 
agent is present as an emulsion, preferably being incorporated in the form of a pre-formed aqueous emulsion. 

The emulsion may be prepared by high shear nr>echanical mixing of the silicone and water, or by emulsifying 
the insoluble, non-volatile silicone with water and an emulsrfier, frx- example by mbcing the silicone into a heated 
45 solution of the emulsif ier, or by a combination of mechanical and chemical emulsif ication. Suitable emulsifying 
agents are well known in the art 

Suitable enrnjlsions also include microenrnjlsions, for example those described in EP-A-0 228 575 and EP- 
A-0 138 192, the disclosures of which are incorporated herein by reference. Suitable microemulsions formed 
by the methods of either of these references preferably have particle sizes of 0.1 5 mbrons or below, preferably 
so 0.1 microns or below. 

Additional components 

The hair care compositions in accordance with the present invention may contain one or more additional 
55 components, such as surfectants, additional conditioning agents, deposition polymers, suspending agents and 
optional adjuncts such as perfumes, dyes, buffering agents, thickeners, opacif iers, pearlescers, preservatives, 
anti-dandruff agents, foam boosters, proteins, nrwisturising agents and herb or other plant extracts. 

The hair care compositions in accordance with the invention may contain one or more surfectants selected 
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from anionic, nonionic. amphoteric and zwitterionic surfactants, and mixtures thereof. 

Suitat)!e anionic surfactants include the alkyi suiphates, alkyi ether suiphates. alkaryl suiphonates, alka- 
noyl isethionates, alkyi succinates, alkyi sulphosuccinates, N-alkoyI sarcosinates. alkyi phosphates, alkyi ether 
phosphates, alkyi ether cartwxylates, and alpha-olefin suiphonates. especially their sodium, magnesium, am- 
monium and nrrono-, di- and triethanolamine salts. The alkyi and acyl groups generally contain from 8 to 18 
cartx)n atoms and may be unsaturated. The alkyi ether sulphates, alkyi ether phosphates and alkyi ether car- 
boxylates may contain from one to 10 ethylene oxWe or propylene oxkle units per molecule, and preferably 
contain 2 to 3 ethylene oxide units per molecule. 

Examples of suitable anionic surfactants include sodium oleyl succinate, ammonium lauryl sulphosuccin- 
ate. anrwnonium lauryl sulphate, sodium dodecylbenzene sulphonate. triethanolamine dodecylbenzene sul- 
phonate, sodium cocoyi iset hionate, sodium lauroyi isethionate and sodium IM-lauryl sarcosinate. The most pre- 
ferred anionic surfactants are sodium lauryl sulphate, triethanolamine lauryl sulphate, triethanolamine mono- 
lauryl phosphate, sodium lauryl ether sulphate 1 EO. 2E0 and 3E0, amnDonium lauryl sulphate and ammonium 
lauryl ether sulphate 1 EO, 2EO and 3EO. 

Nonionic surfactants suitable for use in compositfons of the invention may include condensation products 
of aliphatic (CarCie) primary or secondary linear or branched chain alcohols or phenols with alkylene oxides, 
usually ethylene oxide and generally having from 6 to 30 ethylene oxide groups. Other suitable nonkmics in- 
clude mono- or di-alkyi alkandamides. Examples include coco nDono- or di- ethanolamide and coco mono- 
isopropanolamkie. 

Amphoteric and zwitterionic surfectants suitable for use in compositions of the inventfon may include alkyi 
amine oxides, alkyi beteines, alkyi amklopropyl betaines. alkyi sulphobetaines (sultaines). alkyt glycinates, alkyi 
carboxyglydnates, alkyi amphoproplonates, alkylamphoglycinates alkyi amidopropyl hydroxysulteines. acyl ta- 
urates and acyl glutamates, wherein the alkyi and acyl groups have from 8 to 19 carbon atoms. Examples in- 
clude lauryl amine oxkJe. cocodlmethyl sulphopropyf betaine and preferably lauryl betaine. cocamklopropyl be- 
taine and sodium cocamphopropionate. 

If desired, the compositions of the invention may also contain one or nrwre additional condittoning agents, 
preferably selected from cationic surfactants, catfonic polymers, protein hydrolyzates and quaternized protein 
hydrolyzates. 

Examples of cationic surfectente include: 
quaternary ammonium hydroxides, e.g. tetramethylammonium hydroxWe, alkyltrimethylammonium hydroxides 
wherein the alkyi group has from about 8 to 22 carbon atoms, for example octyltrimethylammonium hydroxkle, 
dodecyltrimethy- ammonium hydroxide, hexadecyltrimethylammonium hydroxide, cetyltrimethylammonium 
hydroxkJe, octyldimethylbenzylamnKHtlum hydroxide, decyldinr»ethyl- benzylammonium hydroxide, stearyldi- 
nrwthylbenzylammonium hydroxide, didodecyldimethylammonium hydroxide, dioctedecyldimethylammonium 
hydroxkle. tellow frimethylanrunonium hydroxide, cocotrimethylamnronium hydroxide, and the corresponding 
salts thereof e.g. chlorides 

Cetylpyridtnium hydroxkje or salte thereof, e.g. chloride 
Quaternium -5 
Quaternium -31 
Quaternium -18 
and mixtures thereof. 

Suiteble cattonic polymers include: 
Guar hydroxypropyltrinrK>nium chloride 
Poly(dimethyldiallyamnK>nium chloride) 

Poly(dimethylbutenyl ammonium chloride)-a,a)-bls(triethanolammonium chloride) 
Poly(dipropyldiallylammonium chloride) 
Poly(methyt-p-propank>diallylammonium chlorkJe) 
Poly(diallylpiperidinium chloride) 
Poly(vinyl pyridinium chloride) 

Quaternised poly (vinyl alcohol) ^ 

Quaternised poly (dimethytaminoethylmethacrytate) 

Poly-Quaternium 7 

Pdy-Quaternium 10 

Poly-Quaternium 11 

Poly-Quaternium 22 

Poly-Quaternium 16 

and mixtures thereof. 

Suiteble protein hydrolysates include lauryl dimonium hydroxy propylamine hydrolysed animal protein. 
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available commercially under the trade name LAMEQUAT U and hydrolysed keratin containing sulphur-bearing 
amino acids, available commercially under the trade name CROQUAT WKP. 

A further optional component of hair care compositions in accordance with the invention Is a deposition 
polymer, preferably a catbnic deposition polynver, e.g. a cationic derivative of guar gum. 

5 Suitable cationic guar gum derivatives are those given the CTFAdesignation guar hydroxypropyl trimonium 

chloride, avaiable commercially for example as JAGUAR C13S, which has a low degree of substitution of the 
cationic groups and a high viscosity. Other suitable materials include those known as JAGUAR C15, having 
a nrKxierate degree of substitution and a low viscosity. JAGUAR C17 (high degree of substitution, high viscosity) 
and JAGUAR C16 (which Is a hydroxypropylated cationic guar derivative containing a low level of substituent 

10 groups as well as cationic quaternary amnrwnium groups). Also suitable Is JAGUAR C1 62 (which is a high trans- 
parency, medium viscosity guar derivative having a low degree of substitution). 

If necessary, for example depending upon the identity or form of the PFPE and/or silicone conditioning 
agents incorporated in the composition according to the invention, one or more suspending agents may further 
be included in the compositions of the invention. 

IS Suitable suspending agents include polyacrylic acid, cross-linked polymers of acrylic add, copolynr>ers of 
acrylic acid with a hydrophobic monomer, copolymers of cart)oxylic acid-containing HDonomers and acrylk: es- 
ters, cross-linked copolymers of acrylk: ackJ and acrylate esters, esters of ethylene glycol or esters of poly- 
ethylene glycol (e.g. fatty acid esters thereof), and heteropolysaccharide gums. 

Polyacrylk; acid is available comn^ercially as Carbopd 420, Carbopol 488 or Carbopol 943 (ex Goodrich). 

20 Suitable polymers of acrylic acid crosslinked with a polyfunctional agent Include those avaOable commercially 
as Carbopol 910, Carbopol 934. Carbopol 940 and Carbopol 941 (ex Goodrich). 

An example of a suitable copolymer of a cartx)xylic add containing nnonomer and acrylic ester is Carbopol 
1342 (ex Goodrich). Suitable examples of cross-linked polymers of acrylic acid and acrylate esters are Pemulan 
PR1 and Pemulan PR2. SuitaUe heteropolysaccharide guPDS indude xanthan gum and guar gums. 

25 A further dass of suitable suspending agents are those materials which function as peariesdng agents in 
cosmetic compositions. 

The pearlescing, agent nr>ay be selected from a wkie range of pearlescing agents. Such peariesdng agents 
may be selected from Cie-C22 fatty adds, Cie-C22 esters of fatty ackJs with alcohols and Ci«-C22 esters of fatty 
adds incorporating elements such as alkylene glycol units and the like. Suitable alkylene glycol units indude 
30 ethylene glycol and propylene glycol, though higher alkylene chain length glycols may also be employed. Suit- 
able higher alkylene chain length glycols indude polyethylene glycol and polypropylene glycol and the like. 
Preferably, the peariesdng agent Is selected from a wide range of peariesdng agents such as polyethylene 
glycol mono-or diesters of C^q-C^ fatty adds having from 1 to 7 ethylene oxide units. 

Suitable C^(r022 long chain acyl ackis indude fatty adds such as stearic ackj and behenic add. 
35 Alternatively, the pearlescing agent may be a long chain acyl derivative nruiterial or a mixture of such ma- 
terials. Ethylene glycol esters of fatty adds having from about 16 to 22 carbon atoms may be suitable. 

The peariesdng agent may be a polyethylene glycol nrK>no-or diester such as a member selected from the 
group stearates. oleates, or myristates. Preferably the polyethylene glycol stearate is a nrwnostearate or dis- 
tearate. 

40 Preferred esters indude polyethylene glycol distearates and ethylene glycol distearates. Examples of poly- 

ethylene glycol distearate available commerdally are Euperlan PK 900 (ex Henkel) or Genapd TS (ex 
Hoechst). An example of ethylene glycol distearate Is Euperlan PK 810 (ex Henkel). 

Crystals of the peariesdng agent may have a thin platelet shape, and when these crystals are dispersed 
in the hair care composition of the invention, they can help to suspend dispersed partides or droplets of the 

45 silicone and/or PFPE by so-called "hindered setUing". This contributes to the pearlescent effect observed with 
such pearlescing agents. 

Mononneric ethylene glycol mono- and distearates have been used to suspend particles (e.g. EP 181 773 
and EP 34846, both Procter & Gamble). In order to make such compositions it is necessary to heat a mixture 
of peariesdng agent (A) and surfedant (B) to above the melting/dissdution point of (A) in (B). and then slowly 
50 cool the resultant emulsion, whereby platelets of peariesdng agent form. 

As a further alternative, the pearlescing agent may be a long chain acyl derivative material or mixture of 
such materials. Such materials are described in EP 285388 (to Procter and Gamble) and indude the ethylene 
glycol esters of fatty ackJs having from about 16 to about 22 cartx>n atonns. 

Induded are ethylene glycol esters of fetty adds having from about 16 to about 22 carbon atoms. Preferred 
55 are the ethylene glycd stearates, both nrkono and distearate, but particularly the distearate containing less than 
about 7% of the nrwno stearate. Other peariesdng agents indude alkand amkjes of fatty adds, having from 
about 1 6 to about 22 carbon atonns, preferably about 1 6 to 1 8 carbon atoms. Preferred alkand amides are stea- 
ric monoet handamide, stearic diethanolamide. stearic nrK)noisopropanolamide and stearic monoethandamlde 
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stearate. Other long chain acyl derivatives include long chain esters of long chain fatty acids (e.g. stearyl stear- 
ate. cetyl palmrtae etc.). glyceryl esters (e.g. glyceryl distearate) and long chain esters of long chain alkanol 
amides (e.g. stearamide DEA distearate, stearannide MEA stearate). 

Further suitable pearlescing agents include alkyi (C18-22) dimethyl amine oxides such as stearyl dimethyl 
5 amine oxide. If the compositions contain an amine oxide or a long chain acyl derivative as a surfactant the 
suspending function could also be provided and additional suspending agent may not be required if the level 
of those materials is at least the minimum level given below. 

If used, the suspending agent is preferably present in the compositions of the invention In an amount of 
from about 0.01 to 5 % by weight, more preferably from 0.1 to 3 % by weight of the total composition. 
10 The hair care compositions of the invention preferably comprise from 20 to 99.5 % by weight of water, more 
preferably 60 to 98%, most preferably 75 to 95%. 

The invention is further illustrated, by way of non-limitative example only, by the following Examples. 
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Examples 



The following conditioning shampoo compositions were prepared by simple mixing of the indicated ingre- 
dients in the anK)unts stated. All amounts given are in % by weight, unless otherwise stated. 



55 



8 



EP 0 560 516 A1 



Example 
2 



16.0 



2.0 

0.0003 
0.25 



2.0 

0.0003 

0.3 

0.1 



0.4 
0.1 
qs 

to 100 



8.0 
4.0 

0.0003 



Table 1 

Ingredient i 

Sodium lauryl ether 16.0 
sulphate 2E0 

Sodium lauryl ether 
sulphate 3E0 

Cocoamidopropylbetaine 
Lauryl betaine 

Dimethicx>ne (60,000cS) 
Dimethicone (5,000cS) 

Silicone microemulsion - 

Jaguar C13S o.l 
Polymer JR 400 

Ethylene glycol distearate 1.5 
Carbopol 980 

Formalin q.I 

Colouring, perfume etc. qs 

Water to 100 

S^Lo°S^^S-2oS^°^' "''''^^ ""^^ S""' 

Dow Corning X2-1865 (contains 25% wt of silicone) 

The following hair conditioner composition was prepared by simple mbdng of the indicated ingredients in 
the anu)unts stated. 
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Table 2 

Example 



Ingredient 4 

Cetyltrimethy lammonium 0 . 5 
chloride 

Cetostearyl alcohol 3.0 

PFPE^^^ 0.0003 

Dimelihicone (60,000cS) 0.25 

Hydroxyethylcellulose 1 . 0 

Colouring, perfume, etc. qs. 

Water to 100 



as in Examples 1 to 3. 

Comparative Examples 

A control formulation and various test formulations were prepared, In accordance with the methods of Ex- 
amples 1 to 4. with the following compositions: 

Table 3 

Test Example 



Ingredient Control A B C D 

SLES 2E0 12-0 16.0 

Cocoamidopropyl - 2.0 

betaine 

Fomblln HC/04 - o 0.0003 0.0003 0 

BY 22-026^^^ . 0.5 0 0.5 4.0 

Jaguar C13S - o.l ' 

Ethylene glycol - 1.5 

dis tear ate 

Formalin o.l 0.1 

NaCl 3.0 

Water to 100 to 100 



Silicone emulsion, ex Toray Silicone Co. Ltd, 
(contains 50% 60,000 cS silicone) 
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A paired comparison test, the protocol of which is well known in the art, was carried out on the above control 
and four test formulations for the following hair attributes: softness, ease of dry combing and shine. 
The results were as follows: 



Table 4 



Softness 



Ease of dry 
combing 



Formulation Score Significance 
tested Level 



A 


VS 


c 


71 


>99% 


A 


VS 


D 


67 


>99% 


C 


vs 


D 


43 


n.s. 


B 


vs 


C 


69 


>99% 


B 


vs 


D 


83 


>99% 


C 


vs 


D 


60 


n.s. 


D 


vs 


C 


72 


>99% 



Shine 



* % votes cast for formulation shovm on the right 
n.s. = no significant difference 

These results illustrate the surprising result of good enhancement of tactfle as well as visual hair benefits 
by utilising low levels of both PFPE and silicone. 



Claims 

1. A hair care composition comprising: 

(a) 0.00001 to 0.01 % by weight of the composition of a pert luoropolyether material, and 

(b) 0.0001 to 0.4% by weight of the composition of a silicone conditioning agent 

2. A hair care composition according to daim 1. wherein the perf luoropolyether material is a homo- or co- 
polymer of the following formula: 

F-(CyF^O)„-(y=(2^,) 

wherein 

z is an integer from 1 to 6, 

for each nrionomer y is independently selected from the integer-range from 1 to 6, 
n is the total number of nK>nomers in the pdynner backbone and is at least 1. 

3. A hair care composition according to daim 2, wherein n is selected such that the molecular weight of the 
polymer is from 100 to 100,000. 

4. A hair care composition according to daim 2 or daim 3, wherein the perf luoropolyether material has the 
formula: 




CF3-O- ( -CF-CF2-O )^ ( CF2-O )^-CF3 
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wherein the ratio of n to m is from 20 to 40 and wherein the t)ackbone nrionomers are randomly distributed 
along the PFPE chain. 

5. A hair care composition according to any one of dainr^ 1 to 4, wherein the PFPE nr>aterial is present in 
an amount of from 0.0001 to 0.008 % by weight of the composition. 

6. A hair care composition according to any preceding claim, wherein the silicone is a non-volatile silicone 
selected firom: polyalkylsiloxanes, pdyarylsiloxanes. polyalkylarylsiloxanes, or mixtures thereof, silicone 
gums; silicone resins; aminofunctional silicones; and quaternary silicones. 

7. A hair care composition according to any one of dalms 1 to 5. wherein the silicone conditioning agent is 
a volatile silicone selected from cyclic and linear polydiorganosiloxanes. 

8. A hair care composition according to any one of claims 1 to 5, wherein the silicone conditioning agent is 
a highly viscous silicone dissolved in a volatile soh^enL 

9. A hair care composition according to any preceding daim, wherein the silicone conditioning agent is pres- 
ent in the composition in the form of an emulsion. 

10. A hair care composition according to any preceding daim. wherein the silicone conditioning agent is pres- 
20 ent in an anDOunt of from 0.01 to 0.3 % by weight of the composition. 

11 . A hair care composition according to any preceding daim, further comprising one or mem of the following: 
surfactants selected from anionic, nonionic, amphoteric and zwitterionic surfactants, and mixtures thereof; 
additional conditioning agents; cationic polymers; deposition polymers; suspending agents; and water. 
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12. A method of condittoning hair, comprising applying thereto a hair care composition according to any pre- 
ceding daim. 
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